
Claims 

1 . A method for upregxilating tpTR expression in a tissue of a subject comprising 

administering to a subject iiAneed of such upregulation of CFTR expression a CFTR 
expression regvilator in an amount efSctive to increase CFTR expression in said tissue of the 
subject, wherein the CFTR expression i^gulator is an isolated polysaccharide that is an LPS core 
moiety comprising 

Y Z 



X 



Sic - GalN 



alanine 



wherein X is selected from the group consisting of gJjKJ^e, glucose-rhamnose and H; Y is 
selected from the group consisting of rhamnoj^^d H; and Z is selected from the group consisting 
of glucose and H. 
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2. The method of claim 1 Vvh^^ thflypolysaccharide coi^prises 

Z 
I 

X - Glc \- GalN - I\ep 
I 

alanine 

3. The method of cl^g. 1 wherein the polysaccharide comprises 



I 



{ PO4 



X - Glc - GalN. - Hep - I^ep 
I 

alanine 1^04 
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4. The method of ^laim 1 wherein the polysaccharide comprises 

Y Z PO4 

X - ^Ic - GalN - Hep - Hep - KDO ^ 

I 

alanine PO4 

5. The method of claun Awherein the polysaccharide comprises 



a 



Glc- (1-6) - p -Glcp 



6. The method of c. 



a-Rha 
i 

a - Glc - (l-f6) - P - Glcp - (1-3) 



The method of claim 




a-Glc 

tT-D - GalpN - Hep - KDO -KDO 

I. 
alanine 



olysaccharide comprises 



4/5) - PKDO - (2-4/5) - KDO 



lysaccharide comprises 

B-D-Glcp 

I 



a -D - Glcp - (1-3) - a - D -Glcp - (1-4^ - a - D-GalpN - (1-3) - 

alanine 

CONH2 

L - a -D -hIpp - (1-3) -L - a -D -Hepp ■\(l-5) - a -KDOp 

PO4 \ a - KDOp 
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8. The method of claim 

fragment of a lipopoly saccharide of Psei 



"the polysaccharide is a CFTR receptor-bmding 
%onas aeruginosa. 



The method of claims 1-8 wherein the subject has a condition predisposing the 
subject to diR^udomonal infection 

1 0. 'rebsmethod of claimsj-8 wherein the subject has a Pseudomonal infection. 

1 1 . The method^claims 1-8 wherein the subject has a defective cystic fibrosis 
transmembrane conductance regulator gene. 

1 2. The method of cldms 1 -8 w^ierein the polysaccharide is administered 
systemically to the subject. 

1 3 . The method of cldms 1 -8 wherein the p'^saccharide is administered by 
inhalation to the subject. 



[4. A^harmaceutical preparation comprising 



a therapeuticaW effective amount of a CFTR expression regulator, wherein the CFTR 
expression regulator is a polysaccharide that is an LPS core moiety comprising 



SX - Glc - GalN - 

\'- 

alanme 

wherein X is selected from the group coasting of glucose, glucose-rhamnose and H; 

\ 

wherein Y is selected from the group consisting of rhamnose and H; and 

\ 

wherein Z is selected from the group consisting of glucose and H; and 
a pharmaceutically acceptable carrier. 
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15. 
comprises 




The pharmaceutical preparation of claim 14 wherein the polysaccharide 



X - Glc - GalN - Hep 

I 

alanine 



16. 

comprises 



17. 
comprises 



The pharmaceutical preparation of clmm 14 wherein the polysaccharide 

Y Z PO4 

I I I 

X -Glc - GalN -Hep -Hep- 

I I 
alanine PO4 

The pharmaceutical preparation of claim 14 wherein the polysaccharide 

Y Z PO4 

I I I 

X - Glc - GalN - Hep - Hep - KDO - 

I I 
alanine PO4 



18. The pharmaceutical preparation ofclaim 14 wherein the polysaccharide 
comprises 

a-Rha a-Glc 

a - Glc - (1-.6) - p -Glcp - (1^3) - a - D -GalpN - Hep - KDO - KDO 

I 

alamne 
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19. The pharmaceutical preparation of claim 14 wherein the polysaccharide 
comprises 

a-Rha • a-Glc 

I i 
a - Glc- (1-^6) - P -Glcp - (l-f3) - a -D -GalpN - Hep - (1-4/5) - pKDO -(2-^/5) 
KDO I 

alanine 



20. The pharmaceutical preparation of claim 14 wherein the polysaccharide 
comprises 

a-L-Rha B-D-Glcp 

I I 
a - D - Glcp - (1-^3) - a - D - Glcp - (l-t4) - a - D - GalpN - (1_*3) - 

I 

alanine 

CONH2 PO4 

I I 
L - a - D -Hepp - (1-^3) - L - a - D -Hepp - (1^5) - a -KDOp 

I I 
PO4 a -KDOp 

2 1 . The phannaceutical preparation ofclaim 14 wherein the polysaccharide 
comprises a CFTR binding fragment of a lipopolysaccharide of Pseudomonas aeruginosa. 

The phannaceutical preparation of clmms 14-21 wherein the pharmaceutical 
Q^J)^^ preparation is sterile. 



ill 




23. The pharmaceutical preparation ofSamjs 14-21 wherein the pharmaceutical 
preparation is formulated in a imit dosage in an amount efFectivelb^4l:gating Pseudomonal 
infection. 
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preparation is formulate 



The pharmaceutical preparation of claims 14-21 wherein the pharmaceutical 
aerosol for inhalation. 




25. The pharmaceutical preparation^oC^laims 14-21 wherein the pharmaceutical 
preparation is formulated as an injectable preparation. 

16, XA composition of matter comprising 

a cbyalent conjugate of a lipid biocompatible with a himian subject and a 
polysaccharide comprising 

Y Z 

I I 
Glc - GalN - 

I 

alanine 

wherein X is selected from the group consisting of glucbs^ glucose-rhamnose and H; Y is 
selected from the group consisting of rhamnose and H; and ZlSsSelected from the group consisting 
of glucose and H. 



27. The composition of matter of claim 26 wherein the polysaccharide comprises 

Y Z 

I I 
X - Glc - GalN - Hep - 

I 

alanine 



28. The composition of matter of claim 26 wherein the polysaccharide comprises 

Y Z PO4 

III 
X - Glc - GalN - Hep - Hep - 

I I 
alanine PO4 
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29. The composition of matter of claim 26 wherein the polysaccharide 
comprises 

Y Z ' PO4 

I I I 

X - Glc - GalN - Hep - Hep-KDO- 

I I 

alanine PO4 



in 



30. The composition of matter of claim 26 wherein the polysaccharide comprises 

a-Rha a-Glc 

6 ^7 

a - Glc - (l-f6) - p -Glcp - (l-f3) - a - D -GalpN - Hep -KDO -KDO 

I . 
alanine 



3 1 . The composition of matter of claim 26 wherein the polysaccharide comprises 



W a-Rha a-Glc 

m i i 

a - Glc - (1-^6) - p - Glcp - (l-f3) - a - D - GalpN - Hep - (1-4/5) - pKDO - (2-^4/5) 
KDO I 

alanine 



6^ 




32. The composition of matra: of c laim 2 6 wherein the polysaccharide comprises 

a-L^1^ B-D-Glcp 

I 

a - D - Glcp - (l-fS) - a - D - Glcp \(l-f4) - a - D - GalpN - (1—3) - 

I 

alanine 

CONH2 

I 

L - a - D - Hepp - (1-^3) - L - a - D - Hepp \(l-*5) - a - KDOp 

I 

PO4 \ a - KDOp 
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33. The composition of matter of claim 26 wherein the polysaccharide comprises a 
CFTR binding fragment of a lipopolysaccharide of Pseudomonas aeruginosa. 



on of matter of claims 26-33 wherein the lipid has the following 




simctural fomixila: CH3(CH2)„COOH 



35. The composition of matter of claim 34 wherein the lipid wherein the lipid is in 
the wall of a liposome containing a bioactive agent. 

36. A composition of matter comprising 

a covalent conjugate of a bioactive agent and a polysaccharide comprising 



wherein X is selected from the group consisting of ghicose, glucose-rhamnose and H; Y is 
selected from the group consisting of rhamnose and H^^d Z is selected from the group consisting 
of glucose and H. 



37. The composition of matter of claim 36 wherein the polysaccharide comprises 



I I 

X - Glc - GalN - Hep 
I 

alanine 
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38. The composition of matter of claim 36 wherein the polysaccharide comprises 

Y Z ' PO4 

I \. I 
X - Glc - GalN -Hep -Hep- 

I I 
alanine PO4 



3 9. The composition of matter of claim 3 6 wherein the polysaccharide 
comprises 

Y Z PO4 

I I I 

X - Glc - GalN - Hep - Hep - KDO - 

I I 

alanine PO4 



40. The composition of matter of claim 36 wherein the polysaccharide comprises 

a-Rha a-GIc 

a - Glc - (l-»6) - p - Glcp - (l-*3) - a - D - GalpN - Hep - KDO - KDO 

I 

alanine 



41 . The composition of matter of claim 3 6 wherein the polysaccharide comprises 

a-Rha a-Glc 
i i 
a - Glc- (1-.6) - p - Glcp - (1-^3) - a - GalpN - Hep - (1-4/5) - pKDO -(2-^4/5) 
KDO I 

alanine 
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42. The composition of matter of claim 36 wherein the polysaccharide comprises 

a-L-Rha B-D-Glcp 

I I 
a -D - Glcp - (l-f3) - a - D -Glcp - (1-^4) - a - D-GalpN - (1-^3) - 

I 

alanine 



.CONH2 PO4 

I I 
L - a - D - Hepp - (l-t3) - L - a - D - Hepp - (1-.5) - a - KDOp 

I I 
PO4 a -KDOp 



43. The composition of matter of cl aim 3. 6 wherein the polysaccharide comprises a 
CFTR binding fragment of a lipopolysaccharide of Pseudomonas aeruginosa. 



44. A method for deliverinaa bioactiveagent to a tissue expressing a cystic fibrosis 
transmembrane regulator to treat a conditio\i jjisCeptible to treatment by said bioactive agent 
comprising 

administering to a subjec^;<fi need o^such treatments said bioactive agent coupled to a 
polysaccharide comprising 

Z 
I 

'Gl^ - GalN - 

I . 
alanine 



45. The method of claim 44Vwhereii\ the polys^pdharide comprises 

Y 
I 

X - Glc - GalN \- Hep 

I \ 

alanine! 
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46. The method of claiit 44, wherein the polysaccharide comprises 



, Z PO4 

I I 
X - Glc\- GalN -Hep -Hep- 

I I 

alanine PO4 



47. The method of claim 44, whqrein the polysaccharide comprises 

Y ^ PO4 

I 

X - Glc - Gal!^ - Hep - Hep - KDO - 

I 

alaniii^-^ PO4 ^ 



48. The method of claim 441 wherein w^polyssLCchaiidc comprises 



a-R^ \ a-GU 

a - Glc - (l-f6) - |5 -Glcp - (l-f3) - a\-D - G^pN - Hep -KDO - KDO 

/\ 

alanine 



49. The method of clai m 44, wherein the polysaccharide comprises 

a-Rha \a-Glc 
i \i 
a - Glc- (1-.6) - P - Glcp - (1-+3) - a - D -GalpN - Hep -(lW5)-pKD0 -(2^4/5) -KDO 
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50. The method of claim44, wherein the polysaccharide comprises 



va-L-Rha B-D-Glcp 

I 

a - D - Glcp - (1-.3) - a - D \GIcp - (1-^4) - a - D - GalpN - (1-.3) 

I 

alanine 



CONH, 



L - a -D -Hepp - (1-.3) -U 



PO4 

h 

^\-D -Hepn/- (1-^5) - a -KDOp 

f I 
PO4 a -KDOp 



5 1 . The method of claim 44, ^^lereiiA the polysac^Jaaride comprises a CFTR binding 
fragment of a lipopolysaccharide of Pseudomokascmrugi/K 



The method of claims 44-51 wherein the bioactive agent is covalently coupled to 



the polysaccharide. 




53. The method of claims 44-^l:-wherein the bioactive agent is contained in a 
liposome comprising a lipid biocompatible with a huniansubject, and wherein 'the polysaccharide 
is covalently coupled io the lipid. 



54. A composition of matter;^dmprising 



a covalent conjugal 



a cystic fibrosis transmembrane condi 



'an anti^Pseudomonas drug and a cystic fibrosis 



transmembrane conductance regu^o • ora Pseudomonas lipopolysaccharide-binding firagment of 



LCtanfc^^gulator. 



55. The composition of (fl mm 54 wherein tke Pseudomonas lipopolysaccharide- 
binding firagment comprises at least 4 cdhsecuWe amino sfcids of SEQ ID NO 3, 
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56. The compositiomof claim 54 wherein the Pseudomonas lipopolysaccharide- 
binding fragment comprises at leastp consecutive amino acids of SEQ ID NO 3. 

57. The composition of daim 54 ^erein the Pseudomonas lipopolysaccharide- 
binding fragment comprises at least 6 consejKfUve amino acids of SEQ ID NO 3. 



58. The composition oreIaim54 whercin the Pseudomonas lipopolysaccharide- 
binding fragment comprises at least 7 ionseWlve amino acidsbf SEQ ID NO 3. 

59. The composition of c kim 54 wherein the/Pseudomonas lipopolysaccharide- 
binding fragment comprises at least 8 consecutwe aini^acids of SEQ ID NO 3. 



The composition of clai ms 54 -59 wherein the anti-Pseudomonal drug is an 



antibiotic. 



61 . The cori^sition of claims 54-59 wherein the anti-Pseudomonal drug is selected 
from the group consisting of Ajt^ifloxacin; Amifloxacin Mesylate; Amikacin; Amikacin Sulfate; 
Aminosalicylic acid; AminosalicylateLSodium; Azlocillin; Azlocillin Sodium; Bacampicillin 
Hydrochloride; Carbenicillin Disodium; (S^benicillin Indanyl Sodium; Carbenicillin Phenyl 
Sodium; Carbenicillin Potassium; CarumonamsSodiimi; Cefaclor; Cefadroxil; Cefamandole; 
Cefamandole Nafate; Cefamandole Sodium; Cefaplarole; Cefatrizine; Cefazaflur Sodium; 
Cefazolin; Cefazolin Sodium; Cefbuperazone; Cefdinir^Cefepime; Cefepime Hydrochloride; 
Cefetecol; Cefixime; Cefinenoxime Hydrochloride; Cefinetkzole; Cefinetazole Sodium; Cefonicid 
Monosodium; Cefonicid Sodium; Cefoperazone Sodium; Cefor^ide; Cefotaxime Sodium; 
Cefotetan; Cefotetan Disodium; Cefotiam Hydrochloride; Cefoxitin; Cefoxitin Sodixmi; 
CeQjimizole; Ce^imizole Sodium; CeQjiramide; Ce^iramide Sodium; C^kome Sulfate; 
Cefpodoxune Proxetil; Ce:^rozil; Cefroxadine; Cefsulodin Sodium; GeftazidimbKCeftibuten; 
Ceftizoxime Sodixmi; Ceftriaxone Sodium; Cefiiroxime; Cefiiroxime Axetil; CefijroxHne 
Pivoxetil; Cefiiroxime Sodium; Cephacetrile Sodium; Cephalexin; Cephalexin HydrochKnride; 
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jlycin; Cephaloridine; Cephalothin Sodium; Cephapirin Sodium; Cephradine; 
Cetocycline I^^dFQchloride; Cetophenicol; Chlortetracycline Bisulfate ; Chlortetracycline 



Hydrochloride ; Ciproflokacin^Ciprofloxa Hydrochloride; Colistin Sulfate; Coumermycin; 
Coumermycin Sodium; Doxycycliite^.^oxycycline Calcium; Doxycycline Fosfatex; Doxycycline 
Hyclate; DroxacurSodium; Enoxacin; Epiciniii;^itetracycline Hydrochloride; Imipenem; 
Kanamycin Sulfate; Meclocycline; Minocycline; MindcyQline Hydrochloride; Nafcillin Sodium; 
Norfloxacin; Ofloxacm;Oxytetracycline; Oxytetracycline CaIatim;Piperacillin Sodium; 
Pirbenicillin Sodium; Tetracycline; Tetracycline Hydrochloride ; Tetracj^di^ie Phosphate 
Complex; Ticarcillin Cresyl Sodium; Ticarcillin Disodium; Ticarcillin Mo^oso^itm^^Tobramycin; 
and Tobramycin Sulfate. 



0 



m 
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m 
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62. A polypeptide comprising an isolated Pseudomonal lipopolysaccharide-binding 
fragment of a cystic fibrosis transmembrane conductance regulator. 

63 . The composition of claim 62 yNh^x^m^i^seudomonas lipopolysaccharide- 
binding fragment comprises at least 4 consecikive^ilnno acids of SEQ ID NO 3. 

64. The composition of cljmi62 Wherein the Pseudomonas lipopolysaccharide- 
binding fragment comprises at least 5 cons4cuti\^ aninfo acids of SEQ ID NO 3. 

65. The composition of claimp 2 whd|rein the Pseudomonas lipopolysaccharide- 
binding fragment comprises at least 6 consedutive amino acids of SEQ ID NO 3. 

66. The composition o f claim 62Wherein\tfiig<Pj^ lipopolysaccharide- 
binding fragment comprises at least 7 consecutive amino\acids of SEQ ID NO 3. 



67. The composition of claim 62 wherein 1hc\Pseudomonas lipopolysaccharide- 
binding fragment comprises at least 8 consecutive amino acifls of SEQ ID NO 3. 



62014.1 



93 



# 



68. A method for targeting^ 
contacting the environment of 




Pseudomonas drug to Pseudomonas comprising 
nas with a compound of claims 54-61 . 
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